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Abstract 

Background: Oral health has been of interest in many low and middle income countries due to its impact on 
general health and quality of life. But there are very few population-based reports of adult Oral Health Related 
Ouality of Life (OHROoL) in developing countries. To address this knowledge gap for Thailand, we report oral 
health findings from a national cohort of 87,134 Thai adults aged between 15 and 87 years and residing all over 
the country. 

Methods: In 2005, a comprehensive health questionnaire was returned by distance learning cohort members 
recruited through Sukhothai Thammathirat Open University. OHRQoL dimensions included were discomfort 
speaking, swallowing, chewing, social interaction and pain. We calculated multivariate (adjusted) associations 
between OHROoL outcomes, and sociodemographic, health behaviour and dental status. 

Results: Overall, discomfort chewing (15.8%), social interaction (12.5%), and pain (10.6%) were the most commonly 
reported problems. Females were worse off for chewing, social interaction and pain. Smokers had worse OHROoL 
in all dimensions with Odds Ratios (OR) ranging from 1.32 to 1.51. Having less than 20 teeth was strongly 
associated with difficulty speaking (OR = 6.43), difficulty swallowing (OR = 6.27), and difficulty chewing (OR = 3.26). 

Conclusions: Self-reported adverse oral health correlates with individual function and quality of life. Outcomes are 
generally worse among females, the poor, smokers, drinkers and those who have less than 20 teeth. Further 
longitudinal study of the cohort analysed here will permit assessment of causal determinants of poor oral health 
and the efficacy of preventive programs in Thailand. 
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Background 

Oral health is an important component of both overall 
health and quality of life. Oral disease creates a major 
public health burden worldwide and receives inadequate 
attention in many low and middle income countries [1]. 
Recently, particular attention is given to increasing the 
global awareness of the significance and inequity of oral 
health and the importance of its social determinants [2]. 
Oral diseases including oral cancers, periodontal disease, 
dental caries, and tooth loss are linked to emerging 
chronic non-communicable diseases primarily because 
of common risk factors such as poor dietary habits. 
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poor oral hygiene, and use of tobacco and alcohol [3]. 
The joint effects of poor oral health and chronic dis- 
eases are major impediments to overall population 
health and quality of life, especially among the socioeco- 
nomically disadvantaged. 

Oral Health-Related Quality of Life (OHRQoL) is 
defined by individual assessment of several oral health 
dimensions including physical dental function, tooth 
pain, psychological discomfort, and social impacts-all of 
which affect overall well-being [4-6]. Self- reported sub- 
jective indicators of OHRQoL correlate well with objec- 
tive clinical measures of oral health status [4-8]. So 
OHRQoL at the individual level points to the need for 
clinical treatment and at the population level can be 
used to evaluate oral health interventions. 
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In the past decade, there have been several Asian stu- 
dies on OHRQoL focused on adult populations in Hong 
Kong, Sri Lanka and Vietnam [9-11]. In Thailand, most 
population-based OHRQoL studies have focused on 
children because poor oral health at the early life can 
lead to a high lifelong impact [12]. Among Thai chil- 
dren, poor socioeconomic status has a powerful adverse 
effect on OHRQoL [13,14]. There are very few studies 
on adult OHRQoL in Thailand especially at the popula- 
tion-based level [15,16]. 

To fill the knowledge gap regarding OHRQoL among 
young and middle aged adults in Thailand, we included 
a broad oral health-related quality of life assessment in a 
large national Thai cohort study that began in 2005. 
Here we report the baseline distribution of OHRQoL 
among the cohort of 87,134 Thai adults; we investigate 
relationships with sociodemographic characteristics, 
health behaviours, and tooth loss. By linking OHRQoL 
status to its key determinants among such a large group 
of Thai adults, we generate evidence that can provide 
information on oral health goals for Thai adults and 
may incorporate the OHRQoL into oral health policy of 
the country in the future. 

Methods 

Study population and data collection 

Data were derived from a cohort of 87,134 distance 
learning students aged 15 to 87 years enrolled at 
Sukhothai Thammathirat Open University (STOU) who 
completed a baseline study in 2005. The baseline char- 
acteristics of cohort participants compared to the popu- 
lation of Thailand have been reported [17]. The cohort 
represented well the main regions of Thailand and the 
modest income profile with a mean below US$3000 per 
year. There were a slight excess of females, with the 
overall median age of 29 years. The baseline question- 
naire covered a wide range of topics including demo- 
graphic, socioeconomic and geographic characteristics, 
health status, health service use, risk behaviours includ- 
ing smoking and drinking, injuries, dietary intake, physi- 
cal activities, and family background. A four-year 
follow-up was conducted in 2009 and the next one is 
scheduled for 2013. 

In the analysis presented here, individual characteris- 
tics analysed for association with OHRQoL include sex, 
age (15-29 years, 30-49 years, and 50 and older); income 
per month (less than 3000 Baht, 3001-7000 Baht, 7001- 
1000 Baht, and more than 10000 Baht: 40 Baht ~ US$1 
in 2005); education (high school, diploma, university), 
and household assets (later categorized by total replace- 
ment value in Thai Baht into three groups ('low' < 
30,000 'middle' 30,001-60,000 and 'high' > 60,000). The 
household assets included general domestic items such 
as a microwave oven, electric fan, air conditioner. 



computer, radio, video/vcd recorder, washing machine, 
water heater, and telephone. 

As well, we determined lifecourse urbanization based 
on geographic residence now (as an adult member of 
the cohort) and when aged 12 years-creating the follow- 
ing urbanization categories (rural-rural or 'lifetime rural 
residents'; 'rural-urban' or 'rural-urban migrants'; and 
urban-urban or 'lifetime urban residents'). Since the 
cohort members are aged from 15 to 87 years, their life- 
course opportunities since age 12 vary accordingly. The 
small number of cohort members (4%) who were cate- 
gorized as urban-rural were excluded from the analysis 
reported here so we could concentrate on the main 
categories that characterized the Thai population today. 
Health risk behaviors included in analyses were smoking 
(never, ever or regular current) as well as alcohol drink- 
ing (whether or not regular). 

Oral Health-Related Quality of Life (OHRQoL) 

Impairment, functional limitation, disability, and handi- 
cap are pivotal concepts for the development of indica- 
tors for Oral Health- Related Quality of Life (OHRQoL). 
Locker [18] suggested a coherent theoretical framework 
of consequences of oral impacts, based on an adaptation 
of the WHO model for the International Classification 
of Impairments, Disabilities and Handicaps (1980) [19]. 
That is oral diseases can lead to impairment resulting in 
functional limitation, disability, and handicap [20]. 

Measurement of OHRQoL is a multidimensional pro- 
cess that incorporates incompletely demarcated domains 
such as illness, impairment, social, psychological and 
physical function and disability, oral health perceptions, 
as well as interactions between these domains. The 
application of OHRQoL indicators for each specific pur- 
pose may vary considerably. There are other measure- 
ment systems such as the General Oral Health 
Assessment Index (GOHAI), first used to assess clinical 
oral status and perceived impacts among the elderly 
[21]. A more recent system measures Oral Health 
Impact Profiles (OHIP) in 7 domains (functional limita- 
tion, physical disability, physical pain, psychological dis- 
ability, psychological discomfort, social disability, and 
handicap) [22]. A related measure is the Oral Impacts 
on Daily Performances (OIDP) recording physical, psy- 
chological, and social difficulties [23,24]. 

We have adapted these concepts and measured nega- 
tive impacts caused by oral health status. Questions 
asked were: "Do your teeth or dentures currently cause 
you?" (Multiple answers are allowed) Response cate- 
gories include: 'discomfort speaking', 'discomfort swal- 
lowing', 'discomfort chewing', 'discomfort with social 
interaction', and/or 'pain'. 

We have taken into account strong evidence in the lit- 
erature that tooth loss is associated with OHRQoL and 
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affects the severity of the impairment and we noted that 
self-report of the number of remaining teeth has com- 
monly been used in the literature [25]. Hence we also 
included a question on remaining teeth as follows: 
"Adults can have up to 32 natural teeth. How many of 
your own teeth do you have?" So we counted total num- 
ber of teeth regardless of their functional status. The 
responses were dichotomized as having '< 20' or '>20' 
remaining teeth. 

Data processing and statistical analysis 

Data scanning and editing were done using Thai Scan- 
devet, SQL and SPSS software. For analysis we used 
Stata version 9. Individuals with missing data for ana- 
lyses presented here were excluded so totals vary a little 
according to the information available. Missing data 
usually involved 1% or less of observations, however, 
our results were stable given the large size of our data- 
set. Bivariate analyses were followed by backward step- 
wise multivariate logistic regression with p set at < 0.05. 

Ethical considerations 

Ethics approval was obtained from Sukhothai Tham- 
mathirat Open University Research and Development 
Institute (protocol 0522/10) and the Australian National 
University Human Research Ethics Committee (protocol 
2004344). Informed written consent was obtained from 
all participants. 

Results 

Characteristics of the cohort members 

There were 87,134 cohort members analysed (Table 1), 
with 54.7% being female. Slightly over 50% of cohort 
members were aged between 15 and 29 years and 2.5% 
aged over 50 years. Incomes ranged from less than 
3,000 Baht per month (10.8%) to more than 10,000 Baht 
per month (33.9%). Nearly 50% had high school educa- 
tion, the rest had post high school diplomas or univer- 
sity degrees. Almost 43.3% reported being lifetime rural 
residents and 31.5% had moved from rural to urban 
areas since the age of 12 years. 

Health risk behaviours such as regular smoking were 
reported by 9.8% of cohort members and 4.8% reported 
drinking alcohol regularly. For remaining teeth, 3.3% 
among cohort members reported less than 20. 

Oral Health-Related Quality of Life among cohort 
members 

Five dimensions of Oral Health-Related Quality of Life 
were assessed (Table 2). Overall, discomfort chewing 
(15.8%), discomfort with social interaction (12.5%), and 
pain (10.6%) were the most commonly reported. The 
oldest group had almost double the proportion report- 
ing discomfort speaking, swallowing and chewing; while 



younger groups reported more discomfort with social 
interaction. As well, the lowest income group was more 
likely than the highest income group to report discom- 
fort with social interaction (13.6% vs 11.1%) and pain 
(12.0% vs 9.0%). However, no other pattern relating 
OHRQoL dimensions to either income or household 
assets emerge. The university educated group reported 
the least problems with chewing, social interaction and 
pain. Regular smokers and alcohol drinkers experienced 
adverse OHRQoL on all dimensions. Cohort members 
reporting less than 20 remaining teeth had much worse 
OHRQoL (e.g., 12.6% vs 2.0% had difficulty speaking 
and 3.4% vs 0.5% had difficulty swallowing). 

Bivariate and IVIultivariate analysis of Oral Health-Related 
Quality of Life 

Bivariate analyses between OHRQoL and cohort charac- 
teristics (Table 3) reported odds ratios and p values. 
Notably, those aged 50+ had most difficulty speaking, 
swallowing, and chewing but were less likely to report 
difficulty with social interaction. Being a regular smoker, 
regular alcohol drinker, and having less than 20 teeth 
were all statistically associated with poor OHRQoL. The 
largest oral health effects (ORs exceeding 6.0) associated 
less than 20 remaining teeth with difficulties speaking 
and swallowing. 

Multivariate logistic regression models for each of the 
five OHRQoL dimensions are shown in Table 3. Each 
model initially incorporated all variables shown with 
bivariate analyses (sociodemographics, behaviours, and 
number of teeth) and only those variables significant at 
0.05 level were retained in the model. Females had more 
problems with chewing (OR = 1.26), social interaction 
(OR = 1.21) and pain (OR = 1.25). Those aged 50 years 
and older reported twice as much difficulty speaking, 
swallowing, and chewing. Having income less than 3,000 
Baht per month associated with poor OHRQoL on all 
five dimensions. Ever or regular smoking and regular 
alcohol drinking were all associated with poor OHRQoL 
on most dimensions. Having less than 20 teeth had the 
strongest adverse association with OHRQoL especially 
for difficulty speaking (OR = 6.43) and difficulty swal- 
lowing (OR = 6.27). 

Discussion 

Our analysis of Oral Health-Related Quality of Life 
(OHRQoL) among a large cohort of Thai adults contri- 
butes to the growing population-based literature. We 
found that discomfort chewing, discomfort with social 
interaction, and pain were the most common oral 
impacts, affecting 10-16% of the respondents. Being of 
old age, having a very low income, (ever or current) 
smoking, and regular alcohol drinking were all asso- 
ciated with adverse oral impacts. Compared to the 
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Table 1 Attributes of cohort members in 2005 



Cohort attributes N = 87,134 


Overall (%) 


15-29 yrs 


Age groups (%) 
30-49 yrs 


50 yrs-l- 




100.0 


53.6 


43.9 


2.5 


Socio-dsinoQrdphic charact6ri sties 










Males 


45.3 


37.9 


52.8 


71.9 


Fema es 


54.7 


62.1 


47.2 


28.1 


Incoms (Boht/month)'^ 










< 3000 


10.8 


16.1 


4.6 


4.7 


3001-7000 


30.1 


41.7 


17.3 


8.9 


7001-10000 


22.7 


26.1 


19.5 


7.3 


> 10000 


33.9 


13.3 


56.7 


76.1 


Education 










Up to high school education 


48.7 


48.8 


48.5 


50.5 


Post high schoo diploma/certificate 


26.9 


31.3 


22.2 


16.4 


University degree 


24.1 


19.7 


29.0 


32.6 


Household oss€ts (Boht) 










0-30,000 


40.4 


50.0 


30.0 


20.7 


30,001-60,000 


30.5 


29.4 


32.1 


27,5 


> 60,000 


28.6 


20.2 


37.6 


50.8 


LifGcoufss ufbonizotion 










Lifetime rural residents 


433 


47.3 


39.3 


28.2 


Rural-urban residents 


31.5 


29.9 


33.3 


32.6 


Lifetime urban residents 


20.0 


18.2 


21.0 


29.5 


Health behaviours 










Smoking 










Not a regular smoker 


70.1 


77.5 


62.5 


45.7 


Ever smoker 


15.4 


10.3 


12.1 


10.7 


A regular smoker 


9.8 


7.9 


20.3 


37,2 


Aicohol drinliing 










Not a regular alcohol drinker 


93.9 


95.8 


91.7 


89.7 


A regular alcohol drinker 


4.8 


2.9 


6.9 


7,9 


Number of teeth 










Remaining teeth > 20 


96.7 


97.6 


96.4 


82.8 


Remaining teeth < 20 


3.3 


2.4 


3.6 


17.2 



• In 2005, 40 Baht ~ 1$US 



adverse effects on speaking and swallowing attributable 
to certain sociodemographic or behavioral characteris- 
tics, having < 20 remaining teeth was even more 
detrimental. 

We used standard methods to de-confound our effect 
measures and produced adjusted odds ratios; however, 
some effects were quite small (e.g., less than 1.10) but 
still statistically significant due to the large sample size. 
Such small effects are reported but are not considered 
to be important from a public health point of view. 
Also, we noted that small bivariate effects with odds 
ratio close to 1 were sometimes reversed to the other 
side of 1 when adjusted in the multivariate analysis. 
Furthermore, certain explanatory variables were dropped 
by the stepwise process of multivariate logistic regres- 
sion as a consequence of collinearity with another 



explanatory variable already in the model. For example, 
sex and household assets are dropped from the final 
multivariate model for speaking (Table 4). We also 
noted that there is probably some interaction occurring 
among various explanatory variables such as smoking, 
drinking and age but we did not attempt to model these 
effects separately. 

Our findings were generally consistent with a previous 
study in Thailand [16]. Of particular note is the adverse 
consequences of oral diseases on daily life including in 
the psychosocial dimension: feeling embarrassed in 
social settings, especially for females. Another report for 
Thai adults revealed that those of low socioeconomic 
status, with poor oral health-related behaviors such as 
smoking, and older age were more likely to self-report 
worse oral health and associated poor quality of life 
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Table 2 Oral Health-Related Quality of Life (OHRQoL) by cohort attributes 


Cohort attributes 




Oral Health-Related Quality of Life outcomes {%)* 




Speaking 


Swallowing 


Chewing 


Social 


Pain 




2.3 


u.o 


ICQ 
1 J.O 


1 "5 C 


10.6 


Socio-democ|raphic chardcteri sties 












Ma es 


2.5 


U.o 


\ 0.3 


1 Z. 1 


10.1 


FGinalGS 


2.1 


U.J 


ICQ 

1 3.3 


1 Z.O 


1 1.0 


Aqg QToups (ysors) 












15-29 


1.8 


U.J 


1 z.z 


1 Z.O 


1 1.4 


30-49 


2.7 


n 7 
u,/ 


1 Q ^ 
1 y.3 


1 2 4 


9.6 


50+ 


5.9 


1 


30 7 


1 n 1 


10.3 


Income (Boht/month) 












< 3000 


2.4 


u.o 


1 ^ A 


1 3.D 


12.0 


3001-7000 


2.1 


n 7 

U./ 


1 D. \ 


1 Q c 
1 3. J 


1 1.8 


7001-10000 


2.1 


U.o 


1 J.Z 


n 7 
1 z./ 


10.8 


> 10000 


2.7 


U.O 


17 7 
1 /./ 


Ill 


9.0 


Educotion 












Up to hi^h schoo GducBtion 


2.2 


U.O 


1 A 1 
1 O. 1 


\ A.I 


10.7 


Dip oms/certificatG 


2.3 


n 7 
u./ 


1 O.Z 


1 0 Q 

1 z.y 


1 1.2 


UnivGrsity dGQTGG 


2.5 


U.J 


T A Q 

I4.c5 


1 I.J 


9.5 


Hni j'^phntri n'^'^pt'^ /Rnht) 

1 I^UJ\ZI liJILi LiJJCLJ [ULillLJ 












0-30,000 


2.1 


U.O 


1 J.D 


1 Q 
1 J.J 


1 1.8 


30,001-60,000 


2.4 


U.O 


\ O.z 


1 Z.J 


10.6 


> 60,000 


2.4 


U.O 


1 J.O 


1 1 n 
1 1 .u 


8.8 


Lif6cours€ urbonizotion 












Lifetime rural residents 


2.1 


U.O 


1 J.Z 


1 Z.J 


10.9 


Rural-urban residents 


2.3 


U.o 


1 o.z 


1 T 3 
1 Z.J 


10.8 


1 ifpfirrip 1 irh^^n rp^^irlpnt^ 


3.2 


U./ 


1 0.3 


ICC 

1 J.J 


1 1 .0 


Health behaviours 












SmokiriQ 












Not a regular smoker 


2.1 


0.5 


14.3 


12.0 


10.3 


Ever smoker 


3.0 


0.9 


19.2 


13.2 


10.9 


A regular smoker 


3.0 


0.9 


20.3 


15.0 


124 


Drinking 












Not a regular alcohol drinker 


2.3 


0.6 


154 


124 


10.5 


A regular alcohol drinker 


3.4 


0.8 


22.2 


15.1 


12.7 


Number of teeth 












Remaining teeth > 20 


2.0 


0.5 


15.0 


12.1 


10.5 


Remaining teeth < 20 


12.6 


3.4 


40.2 


25.8 


15.5 



*AII figures displayed are proportions representing the percent of a given group with the OHRQoL outcomes. 



[15]. Another Asian report is notably consistent with the 
data from Thailand; Indian adults responding to a gen- 
eral health questionnaire reported that poor oral health 
had an important adverse effect on psychological dis- 
tress [26]. 

Individual perceptions of oral health vary substantially 
at different points in the life cycle and cumulative risks 
could subsequently impact on later years [27,28]. We 
found an increasing gradient between age and difficulty 
speaking, swallowing and chewing with progressive dete- 
rioration for middle- and older-aged groups. One of the 
main domains of OHQRL noted in literature was the 



difficulty chewing, especially among the elderly [29,30] 
which could result in limited choices of food, poor 
nutrition, and subsequently underweight [31]. In addi- 
tion, poor oral health and under nutrition in older peo- 
ple could increase the incidence of life-threatening 
conditions, such as atherosclerosis and cancer [32]. In 
Thailand, a community dental study of Thai elderly has 
shown a strong association between number of natural 
teeth and being underweight after controlling for sex, 
socioeconomic status and current smoking (OR = 2.27, 
95% CI 1.25-4.13) [33]. Using the Oral Impact on Daily 
Performance indicators, another Thai study among 
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Table 3 Bivariate association of Oral Health-Related Quality of Life and cohort attributes 



Cohort attributes 



Oral Health-Related Quality of Life outcome (Odds Ratios) 



Speaking 



Swallowing 



Chewing 



Social 



Pain 



Characteristics 



Males 



Females 


0.84[p 


= 0.00] 


0.58[p = 


0.00] 


0.92 [p 


= 0.10] 


1.06[p = 


0.01] 


1.10[p 


= 0.00] 


Age (years) 






















15-29 




1 


1 






1 


1 






1 


30-49 


1.56[p 


= 0.00] 


1.40[p = 


0.00] 


1.74[p 


= 0.00] 


0.98[p = 


047] 


0.82[p 


= 0.00] 


504- 


3.44[p 


= 0.00] 


3.25 [p = 


0.00] 


3.25[p 


= 0.00] 


0.78[p = 


0.00] 


0.89[p 


= 0.12] 


Income (Baht per month) 






















< 3000 


0.93[p 


= 0.31] 


1.06[p = 


0.62] 


0.73[p 


= 0.00] 


1.28[p = 


0.00] 


1.39[p 


= 0.00] 


3001-7000 


0.78[p 


= 0.00] 


1.16[p = 


0.17] 


0.83[p 


= 0.00] 


1.26[p = 


0.00] 


1.35[p 


= 0.00] 


7001-10000 


0.79[p 


= 0.00] 


1.06[p = 


0.70] 


0.83[p 


= 0.00] 


1.1 7[p = 


0.00] 


1.22[p 


= 0.00] 


> 10000 




1 


1 






1 


1 






1 


Education 






















Up to high school 


0.89[p 


= 0.04] 


1.34[p = 


0.01] 


1.12[p 


= 0.00] 


1.1 4[p = 


0.00] 


1.17[p 


= 0.00] 


Diploma/certificate 


0.93[p 


= 0.27] 


1.38[p = 


0.00] 


1.1 3[p 


= 0.00] 


1.14[p = 


0.00] 


1.22[p 


= 0.00] 


University degree 




1 


1 






1 


1 






1 


Houselioid assets (Baht) 






















0-30,000 


0.87[p 


= 0.01] 


1.1 4[p = 


0.22] 


1.01[p 


= 0.60] 


1.28[p = 


0.00] 


1.41 [p 


= 0.00] 


30,001-60,000 


0.99[p 


= 0.93] 


1.15[p = 


0.22] 


1.05 [p 


= 0.06] 


1.17[p = 


0.00] 


1.23[p 


= 0.00] 


> 60,000 




1 


1 






1 


1 






1 


Lifecourse urbanization 






















Lifetime rural residents 




i 


1 






1 


1 






1 


Rural-urban residents 


1.07[p 


= 0.21] 


1.01[p = 


0.91] 


1 .08[p 


= 0.00] 


1 .00[p = 


0.97] 


0.99[p 


= 0.57] 


Lifetime urban residents 


1.23[p 


= 0.01] 


0.97[p = 


0.82] 


1 .04[p 


= 0.16] 


0.99[p = 


0.74] 


0.84[p 


= 0.00] 


Health behaviours 






















Srnoliing 






















Not a regular smoker 




1 


1 






1 


1 






1 


Ever smoker 


1.48[p 


= 0.00] 


1.72[p = 


0.00] 


1.45[p 


= 0.00] 


1.21 [p = 


0.00] 


1.07[p 


= 0.03] 


A regular smoker 


1 .49[p 


= 0.00] 


1.89[p = 


0.00] 


1.56[p 


= 0.00] 


1.30[p = 


0.00] 


1.25[p 


= 0.00] 


Alcohol drinking 






















Not a regular drinker 




1 


1 






1 


1 






1 


A regular drinker 


1.53[p 


= 0.00] 


1.38[p = 


0.00] 


1.57[p 


= 0.00] 


1.26[p = 


0.00] 


1.24[p 


= 0.00] 


Number of teeth 






















Remaining teeth > 20 




1 


1 






1 


1 






i 


Remaining teeth < 20 


7.1 4[p 


= 0.00] 


6.90[p = 


0.00] 


3.78[p 


= 0.00] 


2.51 [p = 


0.00] 


1.55[p 


= 0.00] 



elderly showed significant associations between oral 
impacts and a variety of clinical measures [34]. More 
specifically, edentulous people experience higher levels 
of impacts in comparison to the dentate, especially nota- 
ble for pain, chewing, and nutrition. 

The strength of our study is its large national scale 
with nearly 90,000 adults representing the Thai popula- 
tion well in terms of socioeconomic and geographic 
background in Thailand. Our study is based on educated 
Thais and the true magnitude of the poor oral health 
will be even greater in the general population as 
reported in other studies that show an education gradi- 
ent in OHRQoL, with worse outcome at lower levels of 
education [35]. Outcomes and findings derived from 



self-reported research may vary in cross-cultural context 
which could impact on the measured health-related 
quality of life [36,37] . 

It should also be noted that our analyses depended on 
cross-sectional data so it was difficult to definitively 
establish causal associations. Furthermore, we could not 
link reported outcomes to dental care and prevention, 
nor could we assess the utility of early diagnosis and 
completion of treatment. Our Thai cohort could poten- 
tially shed light on the causal pathway between OHR- 
QoL and other health outcomes when it becomes 
possible to make longitudinal analyses across adequate 
time spans. In addition, OHRQoL deserves particular 
attention in national health surveys. 
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Table 4 Multivariate association between Oral Health-Related Quality of Life* and cohort attributes 

Attributes Oral Health-Related Quality of Life (Adjusted Odds Ratios) 



Speaking Swallowing Chewing Social Pain 



Characteristics 




















Males 






1 


1 




1 






1 


Females 






0.69[p = 0.00] 


1 .26[p = 


0.00] 


1.20[p = 


0.00] 


1.25[p 


= 0.00] 


Age (yeors) 






















1 




1 


1 




1 






1 
1 


30-49 


1.52 [p = 


0.00] 


1.53LP = U.OOJ 


1.77[p = 


0.00] 


1 .09[p 


0.00] 


0.92 [p 


= 0.00] 


50+ 


2.02 [p = 


0.00] 


2.22Lp = 0.00] 


2.85[p = 


0.00] 


0.77 : = 


0.00] 


0.99[p 


= 0.90] 


Income (Boht pef month) 




















< 3000 


1 .40 [p = 


0.00] 


1.56Lp = O.U IJ 


1 .02 [p = 


0.57] 


1.30[p = 


0.00] 


1.31 [p 


= 0.00] 


3001-7000 


1.16 [p = 


0.04] 


1.70[p = 0.00] 


1.09 [p = 


0.00] 


1.26[p = 


0.00] 


1.20[p 


= 0.00] 


7001-1 0000 


1.07 [p = 


0.45] 


1.39Lp = 0.01] 


1 .03 [p = 


0.38] 


1.1 7[p = 


0.00] 


1.1 3[p 


= 0.00] 


> 10000 


1 




1 


1 




1 






1 


Education 




















Up to high school 


0.82[p = 


0.00] 


\ .04[p = 0.72J 


1 .09[p = 


0.00] 






0.99[p 


= 0.79] 


Diploma/certificate 


0.98[p = 


0.80] 


1.33[p = 0.03] 


1.18 [p = 


0.00] 






1.07[p 


= 0.08] 


University degree 


1 




1 


1 










1 


Household assets (Baht) 




















U-3U,UUU 








1 .20[p = 


0.00] 


1.24[p = 


0.00] 


1.27[p 


= 0.00] 


:50,UU 1-60,000 








1.1 4[p = 


0.00] 


1.16[p = 


0.00] 


1.1 7[p 


= 0.00] 


> oU,UUU 








1 




1 






1 


Lifecourse urbanization 




















Lifetime rural residents 


1 






1 




1 






1 


Rural-urban residents 


1.10[p = 


0.09] 




1.07[p = 


0.00] 


1.06[p = 


0.00] 


1.05[p 


= 0.07] 


Lifetime urban residents 


1.40[p = 


0.01] 




i.oup = 


0.54] 


1.07[p = 


0.00] 


0.93 [p 


= 0.03] 


Hpfilth Kph^uiniirc 




















Smoking 




















Not a regular smoker 


1 




1 


1 




1 






1 


Ever smoker 


1.30[p = 


0.00] 


1.31 [p = 0.04] 


1.36[p = 


0.00] 


1.2S[p = 


0.00] 


1.25[p 


= 0.00] 


A regular smoker 


1.32[p = 


0.00] 


1.44[p = 0.01] 


1.51[p = 


0.00] 


1.39[p = 


0.00] 


1 .40[p 


= 0.00] 


Alcohol drinking 




















Not a regular drinker 


1 






1 




1 






1 


A regular drinker 


1.23 [p = 


0.04] 




1.26[p = 


0.00] 


1.24[p = 


0.00] 


1.27[p 


= 0.00] 


Number of teeth 




















Remaining teeth > 20 


1 




1 


1 




1 






1 


Remaining teeth < 20 


6.43[p = 


0.00] 


6.27 [p = 0.00] 


3.26[p = 


0.00] 


2.61 [p = 


0.00] 


1.54[p 


= 0.00] 



Table displays results of one model for each of the five OHRQoL dimensions. Each model is based on backward stepwise multivariate logistic regression 
predicting the yes-no outcome for each of the five dimensions {Stata 10). Variables shown in each model were those retained as statistically significant at p < 
0.05. 



prevention of oral diseases. Oral health-related quality 
of life converges well with the holistic 1948 World 
Health Organization definition of health as 'complete 
physical, mental and social well-being and not merely 
the absence of disease'. 

Acknowledgements and Funding 

This study was supported by the International Collaborative Research Grants 
Scheme with joint grants from the Wellcome Trust UK (GR071 587MA) and 
the Australian NHMRC (268055), and as a global health grant from the 
NHIVIRC (585426). We thank the staff at Sukhothai Thammathirat Open 
University (STOU) who assisted with student contact and the STOU students 
who are participating in the cohort study. We also thank Dr Bandit 



Oral health quality deserves to be promoted in the 
national oral health plan to meet the needs of the popu- 
lation and achieve the optimal benefits from available 
resources. OHRQoL can measure the effectiveness of 
dental public health programmes, assessing the oral 
health needs of populations. At the population level, tai- 
lored strategies for different groups such as the elderly, 
low income persons, smokers, and people with less than 
20 teeth will yield maximum benefit within limited 
resources. As revealed in our study, OHRQoL is a sig- 
nificant component of overall health among the whole 
population. The goal of oral health goes beyond the 



Yiengprugsawan et al. Health and Quality of Life Outcomes 201 1, 9:42 
http://www.hqlo.eom/content/9/1/42 



Page 8 of 8 



Thinkamrop and his team from Khon Kaen University for guiding us 
successfully tinrough the complex data processing. We would also like to 
thank the reviewers for their comments and guidance. 
Thai Cohort Study Team 

Thailand : Jaruwan Chokhanapitak, Chaiyun Churewong, Suttanit 
Hounthasarn, Suwanee Khamman, Daoruang Pandee, Suttinan Pangsap, 
Tippawan Prapamontol, Janya Puengson, Yodyiam Sangrattanakul, Sam-ang 
Seubsman, Boonchai Somboonsook, Nintita Sripaiboonkij, Pathumvadee 
Somsamai, Duangkae Vilainerun, Wanee Wimonwattanaphan. Australia : Chris 
Bain, Emily Banks, Cathy Banwell, Bruce Caldwell, Gordon Carmichael, Tarie 
Dellora, Jane Dixon, Sharon Friel, David Harley, IVlatthew Kelly, Tord 
Kjellstrom, Lynette Lim, Anthony McMichael, Roderick McClure, Tanya Mark 
Adrian Sleigh, Lyndall Strazdins, Vasoontara Yiengprugsawan. 

Author details 

'National Centre for Epidemiology and Population Health, The Australian 
National University, Canberra, Australia. ^Department of Community 
Dentistry, Faculty of Dentistry, Chulalongkorn University, Bangkok Thailand. 
^School of Human Ecology, Sukhothai Thammathirat Open University, 
Nonthaburi, Thailand. 

Authors' contributions 

VY and TS conceptualised, analysed and drafted the manuscript SS and AS 
designed the project and helped to finalise the manuscript The Thai Cohort 
Study team has contributed to all stages of the project All authors read and 
approved the final manuscript 

Competing Interests 

The authors declare that they have no competing interests. 

Received: 21 February 2011 Accepted: 13 June 2011 
Published: 13 June 2011 

References 

1. WHO: The World Oral Health Report: Continuous improvement of oral 
health in the 21st century - the approach of the WHO Global Oral 
Health Programme. Geneva: World Health Organization: 2003. 

2. Kwan S, Petersen PE: Oral health: equity and social determinants. In 

Equity, social determinants and public health programmes. Edited by: Bias E, 
Kurup AS. Geneva: World Health Organization: 2010:159-176. 

3. Petersen PE, Bourgeois D, Ogawa H, Estupinan-Day S, Ndiaye C: The global 
burden of oral diseases and risks to oral health. Bull World Health Organ 
2005, 83:661-669. 

4. Allen PF: Assessment of oral health related quality of life. Health Qual Life 
Outcomes 2003, 1 :40. 

5. Brennan DS, Spencer AJ: Dimensions of oral health related quality of life 
measured by EQ-5D+ and OHIP-14. Health Quai Life Outcomes 2004 2:35. 

6. Gerritsen AE Allen PF, Witter DJ, Bronkhorst EM, Creugers NH: Tooth loss 
and oral health-related quality of life: a systematic review and meta- 
analysis. Health Qual Life Outcomes 2010, 8:126. 

7. Locker D, Slade G: Association between clinical and subjective indicators 
of oral health status in an older adult population. Gerodontoiogy 1994, 
11:108-114 

8. Tsakos G, Steele JG, Marcenes W, Walls AW, Sheiham A: Clinical correlates 
of oral health-related quality of life: evidence from a national sample of 
British older people. Eur J Oral Sci 2006, 114:391-395. 

9. Nguyen TC, Witter DJ, Bronkhorst EM, Truong NB, Creugers NH: Oral health 
status of adults in Southern Vietnam - a cross-sectional epidemiological 
study. BMC Oral Health 2010, 10:2. 

10. Pallegedara C, Ekanayake L: Effect of tooth loss and denture status on 
oral health-related quality of life of older individuals from Sri Lanka. 
Community Dent Health 2008, 25:196-200. 

11. Wong MC, McMillan AS: Tooth loss, denture wearing and oral health- 
related quality of life in elderly Chinese people. Community Dent Health 
2005, 22:156-161. 

12. Somkotra T, Vachirarojpisan T: Inequality in dental care utilisation among 
Thai children: evidence from Thailand where universal coverage has 
been achieved. Int Dent J 2009, 59:349-357. 

13. Gherunpong S, Sheiham A, Tsakos G: A sociodental approach to assessing 
children's oral health needs: integrating an oral health-related quality of 



life (OHRQoL) measure into oral health service planning. Bull World 
Health Organ 2006, 84:36-42. 

14. Krisdapong S, Sheiham A, Tsakos G: Oral health-related quality of life of 
12- and 15-year-old Thai children: findings from a national survey. 
Community Dent Oral Epidemiol 2009, 37:509-517. 

15. Somkotra T: Socioeconomic inequality in self-reported oral health status: 
The experience of Thailand afte implementaton of the Universal 
Coverage policy. Community Dent Health 201 1. 

16. Adulyanon S, Vourapukjaru J, Sheiham A: Oral impacts affecting daily 
performance in a low dental disease Thai population. Community Dent 
Oral Epidemiol 1996, 24:385-389. 

17. Sleigh AC, Seubsman SA, Bain C: Cohort profile: The Thai Cohort of 
87,134 Open University students. Int J Epidemiol 2008, 37:266-272. 

18. Locker D: Measuring oral health: a conceptual framework. Community 
Dent Health 1988 5:3-18 

19. WHO: International Classification of Impairments, Disabilities and 
Handicaps. Geneva: World Health Organization: 1980. 

20. Sheiham A, Tsakos G: Oral health needs assessments. In Community Oral 
Health. Edited by: Pine C, Harris R. Surrey, UK: Quintessence Publishing Co. 
Ltd: 2007:. 

21. Atchison KA, Dolan TA: Development of the Geriatric Oral Health 
Assessment Index. J Dent Educ 1990, 54:680-687. 

22. Slade CD, Spencer AJ: Development and evaluation of the Oral Health 
Impact Profile. Community Dent Health 1 994, 1 1 :3-l 1 . 

23. Bernabe E, de Oliveira CM, Sheiham A, Tsakos G: Assessing levels of 
agreement between two commonly used oral health-related quality of 
life measures. J Public Health Dent 2009 69:143-148. 

24. Robinson PG, Gibson B, Khan FA, Birnbaum W: A comparison of OHIP 14 
and OIDP as interviews and questionnaires. Community Dent Health 2001, 
18:144-149 

25. Ellas AC, Sheiham A: The relationship between satisfaction with mouth 
and number, position and condition of teeth: studies in Brazilian adults. 
J Oral Rehabil 1999 26:53-71. 

26. Acharya S: Oral health-related quality of life and its associated factors in 
an Indian adult population. Oral Health Prev Dent 2008 6:175-184 

27. Mason J, Pearce MS, Walls AW, Parker L, Steele JG: How do factors at 
different stages of the lifecourse contribute to oral-health-related quality 
of life in middle age for men and women? J Dent Res 2006, 85:257-261. 

28 Pearce MS, Steele JG, Mason J, Walls AW, Parker L: Do circumstances in 
early life contribute to tooth retention in middle age? J Dent Res 2004, 
83:562-566. 

29. Inukai M, John MT, Igarashi Y, Baba K Association between perceived 
chewing ability and oral health-related quality of life in partially dentate 
patients. Health Qual Life Outcomes 2010, 8:1 18. 

30. Zeng X, Sheiham A, Tsakos G: Relationship between clinical dental status 
and eating difficulty in an old Chinese population. J Oral Rehabil 2008, 
35:37-44. 

31. Sheiham A, Steele J: Does the condition of the mouth and teeth affect 
the ability to eat certain foods, nutrient and dietary intake and 
nutritional status amongst older people? Public Health Nutr 2001, 
4:797-803. 

32. Walls AW, Steele JG, Sheiham A, Marcenes W, Moynihan PJ: Oral health 
and nutrition in older people. J Public Health Dent 2000, 60:304-307. 

33. Srisilapanan P, Malikaew P, Sheiham A: Number of teeth and nutritional 
status in Thai older people. Community Dent Health 2002, 19:230-236. 

34. Srisilapanan P, Sheiham A: The prevalence of dental impacts on daily 
performances in older people in Northern Thailand. Gerodontoiogy 2001, 
18:102-108. 

35. Chen MS: Oral health status and its inequality among education groups: 
comparing seven international study sites, int J Health Serv 2002, 
32:139-161. 

36. Lee IC, Shieh TY, Yang YH, Tsai CC, Wang KH: Individuals' perception of 
oral health and its impact on the health-related quality of life. J Oral 
Rehabil 2007, 34:79-87. 

37. Allison P, Locker D, Jokovic A, Slade G: A cross-cultural study of oral 
health values. J Dent Res 1999, 78:643-649. 



doi:l 0.1 186/1477-7525-9-42 

Cite this article as: Yiengprugsawan et al: Oral Health-Related Quality of 
Life among a large national cohort of 87,134 Thai adults. Health and 
Quality of Life Outcomes 201 1 9:42. 



